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ABSTRACT: 
 
Microscopic observation was made to investigate the surface structure of porous polyvinylidene fluoride 
hollow fiber membranes. Field emission scanning electron microscopy (FESEM), atomic force microscopy 
(AFM), and the Guerout-Elford-Ferry equation applied for pure water permeation rate were used to 
determine the average pore sizes. As well, surface roughness parameters and nodule sizes were 
determined by AFM. The observed unmodified and modified PVDF hollow fiber membranes were 
prepared by dry-jet wet spinning method from spinning dope mixtures containing 19 wt.% PVDF, 0.98 
wt.% lithium chloride (LiCl.H 2O) and 0, 1.95, and 3.85 wt.% titanium dioxide (TiO 2). Significant 
difference of spun fibers surface morphology was observed between inner and outer surface by AFM 
and FESEM. Higher TiO 2 concentration formed rougher surfaces, increased average nodule sizes, and 
decreased the pore size, resulting in lower permeation flux. Pore size obtained from AFM was 
intermediate between FESEM and the method based on the Guerout-Elford-Ferry equation. 
